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WHAT IS CLAJM^J^^ ^ 

1. A system for determining the apatia/placement, including position 
and orientation, of a plurality of body^parts of living beings, said body- 
parts acting as individual articulat/d elements of a kinematically- 
constrained multi-articulated structure Comprising at least two links arid at 
least two revolute joints, two joints s/parated by a single link, said system 
comprising: 

a plurality of position-sensing /elements disposed about said articulated 
structure, wherein at least one of /said links does not include an affixed 
position-sensing element, wherein said position-sensing elements either 
are a transmitter which transmit/ a signal or a receiver which receives 
said signal, wherein said position-sensing elements are disposed in 
juxtaposition to links to provid^ measured links; 

optionally a position-sensing element attached to a reference location, 

wherein said position-sensing elements include at least one transmitter 
and at least one receiver; 

an analog data processing means for driving said transmitters to 
produce said signal and amplifying and digitizing said signals received by 
said receivers; 

a digital data p/ocessing means utilizing said digitized signals for 
calculating the spatial placement of said position-sensing elements; 

means for determining the spatial placement of all of the articulated 
elements of said limes utilizing the spatial placement of said measured 
links as determined from said digital data processing means and the 
kinematic constraints of the multi-articulated elements of said system. 

2. A systefn for determining the spatial placement, including position 
and orientation, of a plurality of body-parts of living beings, said body- 
parts acting as individual articulated elements of a kinematically 
constrained mulja-articulated structure comprising at least three links and 
at least three Revolute joints, two joints separated by a single link, said 

system comprising; 

/ f 
1 1 

a plurality of sensing elements consisting of position-sensing elements 
and single-joint position .sensors disposed about said articulated structure, 
wherein at/ieast one/ of said links does not include an affixed sensing 
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element, wherein said dition-sensing elements either ye a transmitter 
which transmits a first signal or a receiver which receive^ said first signal, 
wherein said position-sensing elements are disposed in juxtaposition to 
links to provide measured links, wherein each said single-joint position 
sensor is a goniometer which produces a second signal, wherein said 
goniometers are disposed in juxtaposition to revolute /oints; 

optionally a position-sensing element attached tp a reference location, 

wherein said position-sensing elements include at least one transmitter 
and at least one receiver; / 

an analog data processing means for yflriving said transmitters and 
amplifying and digitizing said first signals received by said receivers and 
for digitizing said second signals from said ygoniometers; 

a digital data processing means utilizing said digitized signals for 
calculating the spatial placement of said /sensing elements; 

means for determining the spatial placement of ail of the articulated 
elements of said links utilizing th^ spatial placement of said measured 
links as determined from said digital data processing means and the 
kinematic constraints of the articul/ted elements of said system. 

3. A system for determining the spatial placement, including position 
and orientation, of individual /articulated elements comprising joints and 
links of the hand and wrist, said system comprising: 

a plurality of sensing /lements, consisting of position-sensing elements 
and goniometers, disposed afoout said hand and wrist, wherein at least one 
of said links does not infclude an affixed sensing element, wherein said 
position-sensing elements/either are a transmitter which transmits a signal 
or a receiver which receives said signal, wherein said sensing elements are 
disposed in rigid ju/taposition to links to provide measured links, 
consisting of the combinations of A and B: 

A is one of (l)/the fingertips of the fingers and the thumb, or (2) the 
medial phalanges yof the four fingers and the proximal phalanx of the 
thumb and gon/ometers over the distal interphalangeal joints or 
combinations thereof; and 

B is one dl (3) the dorsal side of the metacarpus and the forearm in 
proximity to Ae wrist or (4) one of (i) the dorsal side of the metacarpus 
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and (ii) the forearm proximity to the wrist, yitl*— cwo goniometer 
elements positioned on said wrist, wherein one /of said goniometers 
measures flexion/extension and the other measures/ abduction/adduction; 

optionally a position-sensing element attached Jto a reference location, 

wherein said position-sensing elements incLfide at least one transmitter 
and at least one receiver; / 

an analog data processing means for driving said transmitters to 
produce said signal, amplifying and digitizing said signals received by said 
receivers and received by said analog dafta processing means from said 
goniometer elements; / 

a digital data processing means/ utilizing said digitized signals for 
calculating the spatial placement of safti sensing elements; 

means for determining the spatial placement of all of the articulated 
elements of said hand and wrist /utilizing the spatial placement of said 
measured links as determined from said digital data processing means and 
the kinematic constraints of the articulated elements of said hand and 
wrist. / 

4. A system according to Claim 3, wherein at least one of said position 
sensors is on the medial phalanx of a first finger of one of the four fingers; 
and , J 

further including & goniometer disposed on the distal interphalangeal 
joint of said first finger/ 

5. A system /fox determining the spatial placement, including position 
and orientation, of/ individual articulated elements comprising joints and 
links of the hand And wrist, said system comprising: 

a plurality/ of position-sensing elements disposed about said hand and 
wrist, wherein at least one of said links does not include an affixed sensing 
element, wherein said position-sensing elements either are a transmitter 
which transmits a signal or a receiver which receives said signal, wherein 
said sensing/elements are disposed in rigid juxtaposition to links to provide 
measured Mnks consisting of: (1) the fingertips of the fingers and the 
thumb, or/(2) the medial phalanges of the four fingers and the proximal 
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phalanx of the thumb; .e dorsal side of the /metacarpus the forearm in 
proximity to the wrist; 

optionally a sensing element attached to a reference location, 

wherein said sensing elements include/ at least one transmitter and at 
least one receiver; 

an analog data processing mean/ for driving said transmitters to 
produce said signal and amplifying and/digitizing said signals received by 
said receivers; 

a digital data processing meaps utilizing said digitized signals for 
calculating the spatial placement of /aid sensing elements; 

means for determining the spatial placement of all of the articulated 
elements of said hand and wristT utilizing the spatial placement of said 
measured links as determined frdm said digital data processing means and 
the kinematic constraints of tjfe articulated elements of said hand and 
wrist. 

6. A system for determining the spatial placement, including position 
and orientation, of individi/al articulated elements comprising joints and 
links of the hand and wristf said system comprising: 

a plurality of sensing elements consisting of position-sensing elements 
and goniometers disposed about said hand and wrist, wherein at least one 
of said links does not/ include an affixed sensing element, wherein said 
position-sensing elements either are a transmitter which transmits a signal 
or a receiver which Lfcceives said signal, wherein said sensing elements are 
disposed in rigid Juxtaposition to links to provide measured links 
consisting of: (1) the fingertips of the fingers and the thumb, or (2) the 
medial phalanges k>f the four fingers and the proximal phalanx of the 
thumb; and (3) the dorsal side of the metacarpus or (4) the forearm in 
proximity to the /wrist; 

optionally a position-sensing element attached to a reference location, 

whereirf said position-sensing elements include at least one transmitter 
and at least/one receiver; 
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two goniometei_ positioned on said wrist/ whc^in one of said 
goniometers measures flexion/extension and/ the other measures 
abduction/adduction; 

an analog data processing means for /riving said transmitters to 
produce, said signal, amplifying and digitizing /aid signals received by said 
receivers and received by said analog data/processing means from said 
goniometer elements ; 

a digital data processing means utilizing said digitized signals for 
calculating the spatial placement of said ^nsing elements; 

means for determining the spatial /placement of all of the articulated 
elements of said hand and wrist utilising the spatial placement of said 
measured links as determined from saifj digital data processing means and 
the kinematic constraints of the ar^culated elements of said hand and 
wrist. 
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7. A system according to ClaJto 6, wherein at least one of said position 
sensors is on the medial phalanx of a first finger of one of the four fingers' 
and ' 

further including a gonic^Txeter disposed on the distal interphalangeal 
joint of said first finger. 1 

8. A system for determining the spatial placement, including position 
and orientation, of individi/al articulated elements comprising joints and 
links of the hand and wrisfc said system comprising: 

a plurality of position-sensing elements, disposed about said hand and 
wrist, wherein at least o^e of said links does not include an affixed sensing 
element, wherein said /position-sensing elements either are a transmitter 
which transmits a sigrfal or a receiver which receives said signal, wherein 
said sensing elements/are disposed in rigid juxtaposition to links to provide 
measured links consisting of the combinations of A and B: 

A is one of {fl the fingertips of the fingers and the thumb, or (2) the 

medial phalanges/ of the four fingers and the proximal phalanx of the 

thumb and goniometers over the distal interphalangeal joints or 
combinations thereof; and 

B is one /of (3) the dorsal side of the metacarpus and the forearm in 
proximity to/the wrist or (4) one of (i) the dorsal side of the metacarpus 
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and (u) the forearm i: proximity to the wrist, with vp' goniometer 
elements positioned on "said wrist, wherein one of slid 7 goniometers 
measures flexion/extension and the other measures abduct&n/adduction; 

optionally a position-sensing element attached to a re/brence location, 

»nH a , W £«? in P? sition - sensi "g elements include at/feast one transmitter 
and at least one receiver; / 

nmH„,/c n a -r a - 0g , data ? r ° cessin g means f ° r driy&g said transmitters to 
r^Z . Said / lgnal : «fPMy»g and digitizing sai/signals received by said 

"™ and , received bv said ™log data p/cessing means from said 
goniometer elements; / 

a digital data processing means utilizing said digitized signals for 
calculating the spatial placement of said sensing elements! 

i mea " S fo * d f 1 erminin S spatia/ placement of all of the articulated 
elements of said hand and wrist utilizing the spatial placement of said 
measured links as determined from/aid digital data processing means and 
the kinematic constraints of the/articulated elements of said hand and 
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